Single-chain variable fragment antibody against human aspartyl/asparaginyl beta-hydroxylase expressed in recombinant Escherichia coli.
The human aspartyl beta-hydroxylase (HAAH) is a highly conserved enzyme that hydroxylates epidermal growth factor-like domains in transformation-associated proteins. Previous studies showed that the gene of HAAH was overexpressed in many human malignancies. In the present study, the HAAH-specific single-chain variable fragment (ScFv) antibody was produced in recombinant Escherichia coli. The variable regions of the genes of the heavy chain (VH) and light chain (VL) cloned from the hybridoma cells G3/F11 were connected with a flexible linker using an overlap extension polymerase chain reaction. Nucleotide sequence analysis revealed that the anti-HAAH VH was a member of the VH V gene family and the VL gene belonged to the Vκ gene family VI subgroup. Extensive efforts to express the functional ScFv antibody in E. coli have been made by using two different prokaryotic expression vectors-pHEN1 and pET-16b-to compare the expression level and solubility of the antibody. The recombinant pHEN1/E1-anti-HAAH vector could express soluble ScFv, although the yield was only 7.8% of the total cellular protein. However, the pET-16b/E2-anti-HAAH vector produced the ScFv as inclusion bodies inside the host cytoplasm, although the expression level of the antibody was quite high (28.5% of the total cellular protein). Soluble ScFv antibody produced by pHEN1/E1-anti-HAAH was characterized for its antigen-binding characteristics. Its antigen affinity as antibody was measured by indirect enzyme linked immunosorbent assay analysis and proved to have high binding activity to the antigen HAAH.